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doOR^ 



(1) 

tlSMa^^dS-^iJ^J^l, 000 — 1, 000, 0 0 OX:&^Z.t^^mt.'t^ 
^ (2) 
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CXDOR^ 



. (2) 

[0 0 0 1 ] 
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[0 0 0 2] 
[0 0 0 3] 

g§^M-^t-S7^^S*<^e>*irVNS (#^Hg6 0-4 3 3 6 5#45j^) , 
[0 0 0 4] 

[0 0 0 5] 

V-nftC#A$n^x;?.7=-;i/S5:Jn7K4^«if 5 - 9 7 9 7 8 , m 

2001-139776) ; 7!j;i/>K>m^^7KtJS?:-^^'r -5 >^ ^I'jJ^VV^^ 

3 ti ;!7 ;i/ jJ? > m^^lTK^ferS & Wii^itm X T ;i/ n - ^o/rg-ip? -rs^r^* (4tll¥i 
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1-13084 3) ; ^(Cj:oT|g5tS*irv>fe„ 
[0 0 0 6] 

[0 0 0 7] 

y K^<3[)^^*3^)^# < S <Z) ^ S o 
[0 0 0 8] 

^li, Macromolecules, MS sm, 6239-6248 H, 20 
0 0^^, Polymer, ||3 9#, 1007-1014 H, 1 99 8^^) „ 
[0 0 0 9] 

[0010] 
[|6W*^i$?8Sib J: e> a-tSl^M] 

[0 0 11] 
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[0 0 12] 

bT2^l§^ScZ)0llcj;til^, d9-i^P^{c. ^ (1) 
[0 0 13] 

[^b3] 




i 

dOOR^ 

(1) 



i;o 0 1 4] 

WlgS^ b < «/N u^y^^vm^ ^ tlT V^T * J: V%^^lgt 1-10 0^>fb:?K^ 
n^AM^i^-^^&if^i, ooo~i, 000. 0 0 OT'fescni:^^Mi:t*^ 

[0 0 15] 
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:^mMay^2K^mt. ^ (2) 

[0 0 16] 




I r3 

COOR^ 
(2) 



[0 0 17]. 
[0 0 18] 

S*g-^® 5 0%a±*^;!Km^lSSti.fe=feO'^fe^3 2lS:«^^i:-t-5>^;nK>n/:^>^ 
[0 0 19] 

[0 0 2 0] 
[^^(DUSSCD^M] 
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[0 0 2 1] 

1) 

ttfta^ (2) T*^3ti^7;i/jK;p:^>5^#»#^i*. coo r ^^iicooR^ 

<, cooR^^iicooR^ v^'r4^^:&^— 

[0 0 2 2] 

ttflB^ (2) ICfeVAT, R^-R'^ti, -^-tl-eti^fiitbT, ;!K^M^X«'\-r- 
[0 0 2 3] 

tum^y^um^^^mir^'Mm^xit/\u^ym^'vnm^tix\i^x^^\t^m 

mWL 1 — 10 ©^^bTfc^tt^^fbTK^Si: L/T«> M^li. i^^^ i ~ i o ®T 
[0 0 2 4] 

N, O, P, S, As, Sem^^tf^mfion^o An>!f>M^i:bTli 
, F, Cl> Br, lM^^*^#^f ^tvSo 

[0 0 2 5] 

^ilti — i oo[)T;i/#;^*iiL/Ti*, ai5^;i/S> n-^ntr 

rt-y^/l/^, n-/<l>^>n/S, :^:t'^>^;i/«> 
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i/JVm. n-^-f^JVm. n-J^JVm. ii-y'i/Jim^<Dn 

glSS^L;fev^^^iS[l~l oodt;v=¥;i/^ ; 

[0 0 2 6] 

^^IS:r~i 0(Z)t;i/=¥;i/S ; :5i^;i/^;rjji^;i/a, x^;i/^:t;i^;i/S> 2- 

mnm'f'^'^m't^'^mm'emm-^nrc.mmm 1 ~ 1 0 ®r;^ ; 

[0 0 2 7] 

A'^^cD^mM^Sr-g'Jit* swig^-egm^tifc^^ilti-i o(Drn/^;vm ; 

7>n/:^n;i^;i/S, ^^nD;ji^;i/a, :/n^;i^;i/«, p'y/vytu:^^}vm. 
i:^^uu:^'^;vm. hV yjv^tu hV^un:^^jvm. 2, 2, 2- 

[0 0 2 8] 

3'-8cz)i/i^nT;i/^;vSi:L/T», S/^n:;^Dtf;v», 2-^^00$/ 

^n'r/D tr;i/S, 2-;)i^>n/i/i^n::/nifA'S^,t'^D'>^>^;i/S, 2-:?i^;i/ 

[0 0 2 9] 

2-i'DD7aiX;i/a> 3-:* bdrJ^:7 3iX;i/S, 2, 4 - $?;i5^;i/7xX 
[0 0 3 0] 
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znh(Dfp-v%. R^MR^t*^ ^ti^nmnhx. :^mm^x\tmm^^ 

SISS:^b>&v>|^^IS:i'-i 0©T>n/^;i/^-e&-SO:*W*L/<, R^d^R'*® 
[0 0 3 1] 

[0 0 3 2] 

mffiO'V:^^ J fl/:^J^:^y^$^Mi^<0^^milhX1,t. 5-endo-6-e 
X o -V:fy)Vji^^i/- 2- J JV^)V:^y. 5 5-endo-6-ex 
o-S;?7!j;V3if^i/- 2 - 5 , 6-P:f^^Jfi/- 5-endo-6- 

Jl>^;vStiy^M^Mi^ ; 5 - e n d o-itj)V^^t/- 6 - e X o -:5l h^iy^JViS^ 
—;]/- 2- J ;i'7K;i/^ 5 - e n d o -ijJbi^^V— 6 - e x o -X b^S/:*? 
;i/3K— 2- J }\/i^)\/%y^ 5 - e n d o - 6 - e x o -n-:/ 

njK^2/A;i/Jitzi 2 5-e nd o 6 - e x 
o--iV'fniS^^'yiJj\/i!^^Jl- 2 - J }\ji!^J\/%y . 5 - e n d o 

- 6 - e X o -n-':/h=3r$/?fJ>n/Jj?— 2 - 7 ;b3j?;i/^ 5-endo-:i7 
;i/7K=3p$/- 6-exo-tert h ^i/^;V3jf— 2 - y 5 

- e n d o -35j;H}?:3p$/- 6 - e x o h^t/jjl h dp^:^j;V7}<r.;i/- 2 ;i/ 
Ji<;i/:^^>, 5 - e n d o -;Jj;i/jJ?^rS/- 6 - e x o -jjl^A/^:^;^ h'^rS/^-n/^ 

2 - y ;i/7j?;i/:^>, 5 - e n d o -^Jj/bsK^S/- 6 - e x o -$;:5i^;vr 
^ >^ Y^lyi:i)\^its^)\>- 2- J )\^i!^}\^%y. 5 - e n d o - fi }yifs-^ =y - 6 - 
e x o - h y yy\jii:xi% b^S/:*;i/3j^— ;b- 2 -7>n/3j?;i/:^^>, 5 - e n d o - 

3!j/i/3i<^S/- 6 -ex o -^i'a/>^>5^;i/>t-=^S/:jJ7;i/3K~;i/- 2 

, 5-e n d o -3Jj;i'Ji?'3r 2/- 6 - e x o -:7xy ^i/?5j;bJi<-;i/- 2 ->^;1/jK 
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JV^y. 5 - e n d o-itjJVt^^^- 6 - e x o -^yP)V:t^t/itj)\/:^=.J\/- 
[0 0 3 3] 

5-endo-Q-exo-pyt^ h^t^i^J^T^^^^- 2 - J JVi^)V:^y. 5- 
endo-6-e x. o - P:xLh^Z/i!3)V^=Lj]/- 2 - J }\/T^JV:^y. 5-e n d 

. 5-endo->t h^i/itJ J\/-^=^J^- 6-exo-tert - h dpS/:*;i/3j< 
2 5 - e n d o - 6 - e x o -S^ in-zfU^^i/isJl 
- 2- J Jl'^J\/:^y, 5 - e n d o - 6 - e x o VzfU-sH^i/iJ 
;i/3jtn;i/- 2 - y 5 - e n d o - 6 - e x o in-'fh^t/iJ 

Jl/^zi^Jl/) — 2 — y ;i/3j><fl/4^ 5 — endo — 6-exo— S;^ (tert— 
N^$/:i!7>'I/3j<~;i') -2- J }V^)V:^y. 5-endo-6-exo-$^ (jj^h 

h^t^:^;i/jK— ;b) - 2 - 7 ;1'jJ^;1/:?^>, 5 - e n d o — 6 - e x o - 
ii^^A^:!^:^ h^iyiJ/\z^=-/V) - 2 - /;i/3K;v^ 5-endo-6-e 
X o-S? (s;:3l^;i/T^y :jI h'3p$/:5J7;i/jK— - 2 - J )vm}V:^y. 5-en 
d o- 6-ex o-PhVyjlytU:!^. h^tyiJJV^—Jl- 2 -J }V:^}\/:^y. 5 
-endo-6-ex o -Pt/^ U^yi^Jl^^i/:^J]/:^=-JV- 2 - 

5-end o - 6 - e x o - 3l J 2 - J /V:^;V:^y^ 

[0 0 3 4] 
[0 0 3 5] 
[0 0 3 6] . 
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5 ] 





COOR^ 




R*OOC r3 ^3^cX)OR* 

(3) (4) (2-1) 

[0 0 3 7] 

}V'^)\/:^y^s^m^ (2-1) tt, t/^n^y9P:£.y (3) ii, h^>::^-a 

[0 0 3 8] 

m;()U l?&S7^h^i/;J^n FT^iz^^lS (2-2) Id:, JilBf^-f • 

r>n/^-#i0K/S*^#e>tifc>';b3i?>n/:t^>5i^#S#: (2- 1) ii, j/^n-^^^ 
>:;x> (3) iicD7*-f-;i/>^ • T;i/^s^"-#iiiM/Sc<fcy#srii:6<-e#s (Tia 

[0 03 9] 

[^1:6] 
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i^^^mm(D^jkmMm-mm^mzj;ii)mmi^x. ^mn-t^^ (2-1) r 

(2-2) -e^$tl5>^;i/3i?;V:^>^#S#&^^«fc<#-Slt'Sril*<T'^S 

o 

[0 0 4 1] 

, 1 — 8 0%*'54; ^;^^bv^o V>n/jK;i/:^^>^gl^S'&#:JC-^*tx-S^ ( 1 ) *?? 
[0 0 4 2] 

It, 1, OOO'-l, 0 0 0, 0 0 0, ^tb<li3, 0 0 0~5 0 0, 0 0 0 
, ^i)0tlf<it5, 0 0 0~5 0, OOOT'feS, ttffa^^«-^#:®M*¥*^ 
(Mw) it. ^Jl' ' /^-^3i-J/a> • ^U'^V^'^y^- (GPC) K 

[0 0 4 3] 

^y^^M^(D im^^mm^hxm^n^%<D'7^^^x%. (ii)t&iB^ (2) 
X'm^t\>&^ ?\y^A^^y^^M^<^2,m&.±^pkm^hxnhn^%<Dx&^x 

(iii)ttfia^ (2) xm^t\'^ ^ J^^^^y^^Ai^(D{p:^<}l%imt.. 
[0 0 4 4] 
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l^fla(iii)^CfeV^TMV^-g.^fi<D'tt^S®^y'7-i:LT^i> 

5 2 -7;L'3j^;l/t^>. 5 -x^;i/- 2 5- 
x^y 2 -y;i/7j?;i/:^>. 5 -'7xx;i/- 2 ->^;i/5K;i/:^>, s-S/^j^n 

im^y^^j:.y. 1, 4-^^7-1, 4, 4a, 9 a -5^ Kn7;i/:r 

l/>>,.5^h^S/^'n [4. 4. 0. l-.2». 5 ..,j^7, 1 0] _3 _ j,*-^;^^ 8_ 

^^;i/7^h^S/^n [4. 4. 0. 1^' ^. 1'^' ^ ^]-3- FT^-feV^ 8- 

x^;i/7^h^S/^^n [4. 4. 0. 1^' ^. 1 ^ °] -3 - F-7=-fe>, 8- 

x^U7=>7^h^i/i5'n [4. 4. 0. 1 2' ^. l"^' ^ °] - 3 - K^-fe:y^ 

j/?5y;i/jJfx;i/-2-y;i/3if>a/:|^>, 2 A'3K;b:^^>- 5, Q - ij ih-^ymU 
tK^, 2->^;i/jK;i/:t^>- 5, 6 -S;?:j!j;i//jf>®E-f ^ K, 8 hdp^>:;?J;^JJ?- 
>^7^ h^S/^n [4. 4. 0. 12, 5. 17, 1 0] -3 - F7^-fe>, 8-^^ 
8 -:3i h^S/:!5j;i/Ji?x;i/^ h^S/^^n [4. 4. 0. 1 2' ^. 1 ^ ^] 
-3 - K7^ir>^®'g-|g^&^-rs=Ey'*7- ; i/^n/07^>, S/^^n^Ti^T^^ 
^(25#:gl®3SI^^:ti/:7>f >!® ; S/^n/\^i?-s;?x>, j/e^D'vr^^s^'xv. i/^ 

[0 0 4 5] 

ic 0: y SSjif S r i: ;b^T'^ S o 
[0 0 4 6] 

^^iz>>::^>)KiJ5M^{±, Jf i5«^4 ~ 8;^3g^^®^t:^%"^feo T. ««ffH^ ( 

<!DJ:e)^=fo®l?%«fcV>„ M^li. Olefin Metathesis and 
Metathesis Polymerization (K. J. Ivin 
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and J. C. Mol, Academic Press, San Diego 
1 9 9 7) ^ClB^$tlTv^s j:e)^S§j^;^^irS^:^MJ^j:M»^^M'e^So 
[0 0 4 7] 

(c) :^^'^t/^nzfdiy^ii^mm^t>^^if^n^o r;ne>©^^ffei/AM 

<Dfpx%. mmm^'^mtLit-r. (b) <Dmmm 

[0 0 4 8] 

ttfIB (a) <DMm^m/^U^yit'^m<DM.i^mt:LXit. MoBr2> MoB 
rg, MoBr^, MoCl^s M0CI5. MoF^. MoOCl^^ MoO 
F 4, '^©^ y ::^5='>yAn>!f>>flSi® ; WB r WC 1 2> WB r 4, WC 1 4 
, WCI5, WClg. WF4, Wig- WOBr4, WOCI4, WOF4, 

WCI4 (OC6H4CI2) 2^^^^^^'^^^^^^'^'^^ ' ^^^^ 3^ 
VOB r ^^(DA^i^^J^J^U^yitm ;TiCl4, TiB r ^m<D^^y/\ 

[0 0 4 9] 

mmmtLvxmm-t^mm^mit^m(Dmi^miihx\t. hu^^;i/T 

r;b^— "^A^By^ n Ky K. r(:^;i^T;v5-=.^^A"fe:^^^^Dy r[:^;i/T;i/^ 

r;i/^n'j7A'fl:-^#f; 
[0 0 5 0] 
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-f:r^r>fF, s?-:/5^;i/>^x$;?7nu F, s;:^^;i/xx$;^nu F, v^'f-h^T.x 
Vzfn^ F, i;>^^;i/>?.XS?T^:t^f-r F, ::f5^>n/:^XF U ^nu F, 

[00 5 1] 

:/n$F, X^;i/'T^^:^^S/^A::fn^ F, n-:f a t:;i/v^^:?^2/^7A:fn ^ F, 

-V:^^}vr=:-V ~i!^A-5=' F^^x(7i-:7;i/;rn:7ai~;i/)7KU- F, F U^;v 
[0 0 5 2] 

[0 0 5 3] 

t&fB^5r>'^^>^7='>T;i/=¥y7^>^#M^®:tt^*:MiibTl±> W (N-2, 6- 
Pr^g^S^S^ (CHBu^) (OBu."^) 2^ W(N-2, S-Pr^g 
CgHg) (CHB.u^) (OCMe 2CF3) 2- W (N-2, S-Pr^g 
CgHg) (CHBu"'^) (OCMe (CFg) 2^ W(N-2, 6-Pr 
^gCgHg) (CHCMegPh) (O B u ^ ) g ^ W (N - 2 r 6 - P r ^ 
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gCgHg) (CHCMegPh) (O CM e g C F 3 ) 2 > ^ (N - 2 , 6 - 
Pr^2^6^3^ (CHCMegPh) (OCMe (CF3) 2^^^^^^ 

[0 0 5 4] 

^vzrv'yr/i^V7'y^i^mm<DM.i^mhLVX},t. Mo (n-2, e-Pr 

igCgHg) (CHB u ^) (OB u ^):2- Mo (N-2, 6-Pr^2^ 
gHg) (CHBu^) (OCMe 2 CF 3) 2> Mo (N-2, B-Pr^g 
CeH3) (CHBu^) (OCMe (CF3) 2^ (N-'2, 6-P 

r^2^6^3^ (CHCMegPh) (OBia*) 2> Mo (N-2, 6-P 
r^2*^6^3^ (CHCMegPh) (OCMsgCFg) Mo (N-2 
, 6-Pr^2^6^3^ (CHCMegPli) (OCMe (CF3) 2) 2^ 
Mo (N-2, 6-Pr ^ g^S^S^ (CHCMegPh) (BIPHEN) 
, Mo (N-2, 6-Pr^2^6^3^ (CHCMe2Ph) (BINO) ( 
THF) ^7b^#lf e>tlSo 
[0 0 5 5] 

l/ni^Ar>>l/^U7^>^#:«lii^fiD=R^Mi:bTtt, Re (CBu^) (CHB 
u^) (0-2, 6-Pr^2^6^3^ 2^ ^® (C B u * ) (CHBu^) 
(O- 2 -B u * C Q H4) 2> Re (CBu^) (CHBu^) (OCMe2 
CF3) 2- Re (CBu*) (CHBu^) (OCMe (CF3) 2^ ^ 
e (CBu^) (CHBu^) (0-2, 6-Me2CgH3) 2^*^^^^S>4X 

So 

[0 0 5 6] 

-tlia^«t», P r ^ li>r Vr^ntf;i/SS:, B u ^ t e r t Me 
l*:>^^>n/^S:, Phli7x::i;i/»&, BIPHENli, 5, 5' , 6, 6' 
h^:>t^;i/-3, 3'-S;^-t e r t ->r^;i/- 1, 1' -tf7a:r:;i/-2, 2* 

BINOli, 1, 1 ' -$^^':^'7^;i/- 2, 2' - 
, THFtt-T^h^fc: Kn 7^ ti-^ti^t*. 
[0 0 5 7] 
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[0 0 5 8] 



Ru=<X 




.6 



(A) 



(B) 



[0 0 5 9] 

_hia^ (A) j^t^ (B) =CR^R^^t>*=C = CR^R^li, R^^^t^ 

X7i(,mm^. xi,tj\u^ym^. mmm^> mm^^. mnm^. vym^f-^i^ 

[0 0 6 0] 
[0 0 6 1] 

L ^isttJ^L'* li, ^ti^i^m^i^xBi^(Dr^:ty'B.m^^^^-to r 

^, R®, L^, L^, h^:SfC^L^(DZm. 3M> 5MX«6Ml±> S 

mtVXlt. N> O, P, S. As. s em^^^mf^^t.-fy'^x^^. rix^ 

[0 0 6 2] 



1 7 
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mm^ (A) R-c^^ (B) icfevNT. r=-:ty mmi^^'L^^ l 

7^y^M^. Mmm^> ^^mm^m(DJ\n^ym^ ; h:^- h 

[0 0 6 3] 

it. :hJV^^=-/vm. r^ym> \:fVPym. -bu;!/^, x.:^Tr;]y 

i;>'>^;bW^b<, hi;T;i/^;v>J^;^7>f >:^'5J:U^*bv^, 
[0 0 6 4] 

^y (1, 3-s;?:>i$/5^;i/>f ^t5r^/U5;^>-2 — fu^^i^) (hu^^'n^^^s/ 
;i/7j>x7>f ;v7^~«?A2;^'n u f/ (i, 3 -s;^ >>^;i/-f ^ ^*i/y 
2--ru^>) (3 2 1 ->f U7^>) (hue/i'n^>5^ 
;i/5j>>^7>f» ;t/5^~'!7A2^^^n y K> '^>$;^U'7^> (i, 3 

>) ;i/7^;i'^7A>:>^^n y ^Oi^y^^^ Ci, ^-V (1 -7a:— 
-4 ->r^^ryy >'-2 --f y^>] (hy 2/^57n/\^i>;i/3}N>?.:7^' >) 
i^As^^nyK, '<>s;^y^> (i, 3 2, z-v\^^xi^yx 
>f 5 2 ->r y 'T*^) (hy s/i^a'\dps/;i//}N:;^-7-f A'x—'J^as? 
^'PUK. ^yv^)^y ( h y s/i'D/\=3ps/;i/7i>:^7-f >) (1, 3, 4-hy 

7x-;i/-2, 3, 4, 5-5^h^t:Kn-lH-l, 2, 4-hyT^/~>H/- 

5->ry7'>) ;i/'7^n'j7Ay^^Dy K, (i, 3 ->:^w>^atf;i/^=3fi?'i:i Kn 
tfy 5s;?>-2--i' y'5=^» {.:sLV^vi^^\^y') (hy ^e^D^'^e/>n/Ji^:^:7 

1 8 2003-3035891 
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[0 0 6 5] 

Kyt^Vry^^y^ (i, 3 -Pt/^u^^t/;\/4 ^ ^^JV ipy- 2 — (Vy^y 
) ;]/7^-^7As;^^n y h\ y^yPVryi^::^ (i. 3 -s;-<y::^n tr;i/-4 ->r 

[0 0 6 6] 

(1, 3-s;>t$/5^>n/-f ^^ryu i^>-2->f u-r:/) (:7 3i:i;i/tf-u-T^>) 

^y) (1, 3-s;>f yr^ntr;b-4->f ^i5fyy>-2 — fu^^^) (hvt/ 
^u^yf-ji^^y^ y) uv t^x (i, s -t^i/^u^^ 

[0 0 6 7] 

#:= 1 : 1 0 O'-l : 2, 0 0 0, 0 0 0, b < 1 : 5 0 0 ~ 1 : 1 , 0 

0 0, 0 0 0, j:tj^f*b<lil :1, 000~1:500, 0 0 0'T?$>S„ ill 

[0 0 6 8] 
[0 0 6 9] 
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MV^S^^ilbTii, n--^^^^, n-^=3r•^^>, n-^-fd^y^ 

(DBS^M^itTif^m; i/i^n^y^ty. i/^^n^^^y. :f.^)Vt/^u^^'9-y. 
V:^'f'/vi/'^u^^-^y. :^'^jvi/^u^^-^y. u^^^y. 

wfijy. 'vdriJ-ti Fn>f ^t'^, t/i7u:t^ ity^a^m'^M^itTi^mi ^y-^ 

>^'5^;i/li ; ^?anjj>;i/A, e^i^nn^^^, i ,2 - s;>'^nDx^>,' ^^nn'^ 
P^uu^y-^y. hVifuu^y€ym<D/^u^yitm.'\tyi<^M;^if^ 
mvf^n^o rtie>®(fi-^%, ^#:^^f[S7jc^> J|:^;^^-ft;;!Km> 3i-^n^m. 

[0 0 7 0] 

[0 0 7 1] 
[0 0 7 2] 

M^ms«#Jc0Mii^v%;?)^ ji^, - 1 0 ot:-'H-2 0 ox:, ^f^b<i^- 

SOr — H-lSO-C, J:y^3F*L/<li-3 O'C'-H- 1 6 0^. S 5) iCi^f * b < 
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010-+ 1 4 oict?feSo m-^^r^ti, 51^1^*^^) 1 0 o^i^-e&y, ri^^o 

[0 0 7 3] 

^y, i-y\^±y. i-i!t^^ymoa-:^\/y^y',7s^vy. tf^;i/h;i/ 

tf-;Hb-^^ ; y n - b u r u ;vT ^ F^<z)Mm-^^if-;i"ffc-^# 
^^Mv^sz:^:>^)«"e^So tlrlH^ii (2) i?^stis>';i/Ji<;b:^^>^#*#^tc^b 

T, ^^MMI^n-^O. I'-l 0 0^;i/%^Mt*Sr iiKlj: ^M^^^SS: 
[0 0 74] 

3) J )\^-^)\^'^y^mum.-^iiif^:^mitmwt(Dmm.-^m 
:^^m<^j)\^^?\^^y^mnM^ii^yKm^hmz^^^x. mm-mmiiM^^<D 

7 0%Jgi^_h"??fea®*W*b<> 8 0%jei^±T^&S®*^j:y^f*b<, 9 0%J« 
[0 0 7 5] 

[0 0 7 6] 
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ic^^-r s zi ic J: y ^ e> r i: ^ s o 

[0 0 7 7] 
[0 0 7 8] 

(hU73i~;V3j>::^7W » ni^^7A, #g|^7- 2 9 2 9, i|ti§5ji7- 1 4 9 
8 2 3, #gg^l 1-10946 0, 1 1-158256, #^¥1 1 - 

■ 1 9 3 3 2 3, 1-1 0 94 6 Om\Z.UW.-^^X^^^)\^'r=-'0 Mt^m 

[0 0 7 9] 

t>i±T M V ^ S r *^T' ^ -5 o 
[0 0 8 0] 
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[0 0 8 1] 
[0 0 8 2] 

y^(Dmm^nm ^ w^m hxmmm & m^^h ^^xis^^, y^m^t^jt^ ^m^-r^ 

[0 0 8 3] 

^iK^-f E: M ^ » b T M S S en i: % -e ^ S . 
[0 0 8 4] 

o yi^mitmmomm&it. mnm^^i o om&mKMi^x, m^o. oi~5 

0M*gi5> ^*b<«0. 05~20MSg|5> J:y^*b<ttO. l~10fiS 
BPT'S>-5„ M^SMM«> 1 0°C'-+ 2 5 0°C, ^ftL<li- 1 0t:'-+2 

10X3, <fcy^^L/<l±0'C~+2 0 Or-rfe^^o - 1 OtJp^^'^liiRjiSJSSA^ 

ji<3&:y> 3g^ic2 5 ot:sf|;^Siil!IM^S;?)^j@wy^"f <^So ;?fc^®ffi:^Jt*, 

M^O. Ol'-lO. OMPa, ^f*b<«0. 05~8. OMP a, 
b<l±0. 1-5 . OMP a-e^^c ;^C^ffi*y^)^0. 0 IMP a7|^^"eii7X^'fb 
mmHi^MKUSi^). 10. OMP a S:®^Si:i«liti3EM^ti:^g;?)'5ig^^i:5&S. 
[0 0 8 5] 
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, mno. i~5 o^i^co«gfflTfey, m^i^fp<D^moMM-mmiim.m^o 

e) t> 5 0 %^±, b < 7 0 %&.±. ,j;y^*b<ti80 %^Ji, * 
[0 0 8 6] 

[0 0 8 7] 

[0 0 8 8] . 

(1) mm^^^MMM&^^i^^M. 

^^m^^^M (Mn) RXJ^mA^^'^^M iMw) it. mm&^i^Xit:i<.mih 

m^^ny - ^^-^^^-i^^y ' ^^'^hif'^y-r - (gpc) tcjcUM^L/T, 

(2) ^/•T-M^j:b;&t>*7m>ft;^ 

[0 0 8 9] 

HgfeMl 5-en<io-6-ex o 2 - J Jl-!^JV:^y i:!^^ h 

7>>^p C4. 4. 0. 1^' ^. 1*^' -s-\^7'±yt.(Dmn^m^ 

b^H Fn7^>8 7^|J, 5-endo-6- 
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exo-t?;!j;i/:^:3pS/-2-y;v3K;i/*:yi 7. 0^, ^\^^t/{;n [4. 4. 

0. 1 2' ^. l*^' ^ °] -3 - KT^-fe^ 1 5. ogp, S:t>*i -/\dp^>0. 
ISgPSrfti^/u^ (5-endo-6-e yi o -p-fy )\^Ti^^l/- 2.- J }\ji^JVJL 
y/'rV'^t/i^U [4. 4, 0. 1^' ^. l'^' -S-Kf^-fe^ttii^ 

i4i= 5 0/5 0 (^iv/^;!/) ) , ^^cv^^. h^ti Kn^'^^ 1 3g|Jic^^ilU 
fed, 3 -2;;*^^;i/^$3rv^ue;^'>-2 — fyv'>) (hu ->^'n'\:Sr$/;i/ 
7ixX7-f >) /<>s^^U7'>;i/'r-'i7As;?iJ^D u Ko. o i essr^inbT, lo 

a 

[0 0 9 0] 

#e>tifefi-^#®fl5tStt3 1^ (IR^=9 7%) x*:^^r:Lo ^"J-MX^V 
lyy^M-) i5t¥*lf^^» (Mn) T&U 8, 9 0 0, Ma5i£*|f-9.^i (Mw) 
35)U 1 , 2 0 0 -e^o feo l|-^#ctfJ®#*^*^M^i:bli (5-endo-6-ex 
o->:;:!!j;i/jJ<=Sr2/-2->^;i/)i?;i/:|^i/) / (-rh^i^tJ^n [4. 4, o. i ^' 
5^ 1 7, 1 0-| _3_|*-^;^) =5 0/5 0 (^;i//^>n/) X. itTit&JtM 

[0 0 9 1] 

^MMZ 5-endo-6-ex o 2 - ^ h 

^->jyn [4. 4. 0. 1^' ^. i'^' ^ ^1 -s-Y^T'^yiKPrnm^m^ 

» '0$;?y'5^>;i/-5^nit7A2;^^n y Ko. o 5^;5tt)fx5^;n:fn;i/x~'5^;i/0 
. 4ai5S:5^h^t: Kn7^>l oas{c^«P?bfe7K^fbM^^MS:^AtlL/, ;!K^ffi 
IMP a. 1 0 o-CT-e^r^^Km-fbH/ifr^^fofeo ;K;:5J!i^T^. H^S?^^#*<^>. 

n-/\dp-9->lc^V>T'/Ky^-$:^^JC^Ifm$-&> 5gm#^> 9 0°Ct?18^ 
n) It. m^^^^S. (Mn) 7. 8 0 0, fiS¥*lr^^S (Mw) *^3 9 
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[0 0 9 2] 

##Ml 5-endo-6-end o - 2 - 7 > jl-r 

h^jy^u [4. 4. 0. 1^' ^. i'^' -a-KT^-fe^^KPBgi^^a 

5-endo-6-e x o-t^ijjvm^i/- 2 - / )]/^JV:^y 1 7. OgJlCf^ 
;tT> 5 - e n d o - 6 - e n d o -$^?E7;bJi<:¥i^- 2 1 7. 0 
g|SS:mv^:t^^^i, HiiMl ill^^tcM-^bfe (5-endo-6-endo- 
S;;57;i/7it>$/- 2 h^S/^n [4. 4. 0. 1 2* ^. 1 

' ^^3 - 3 - KT'-fe^'tfcji^^Jt- 5 0/5 0 ) « ^btifeM-^ 

f*:CDJR*l* 1 4 . 8^ (JR^4 6%) -efeofe. (jKU 
, m^m^"?-*. (Mn) =1 3, 7 0 0, mm^i^^'f-M (Mw) =2 4, 3 0 
O-r&ofeo ^ 3^. fi-^#:tf (5 - e n d o - 6 - e n d o 

-y?E7;i/jJ<=^ri/-2->^;i/;KA':^^:y) / (5^h^S/iJ^n [4. 4. 0. 1^' ^ 

. i'^' ^ °] - 3 - K^^-fe::^) =2 1/7 9 (^>n//=E;i/) ffcji^ltiili 

[0 0 9 3] 
[IS^®^^] 

[0 0 9 4] 
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